The study investigated the effects of constructivists' learning strategies on students ' 
Introduction
Human mental functions and accomplishments have their origins in social relationships and that knowledge is socially constructed through interactive effort to learn and solve problems (Okebukola, 1984; Ojo, 1989; Alebiosu, 1998; Yunyu, 1998; Esan, 1999; Adeyemi, 2002 and Akinbode, 2006 as quoted by Springer, Stanne and Donovan, 2007) . They also noted that behavioural learning theory states that students will work hard on tasks from which they will secure some sort of reward and will fail on those tasks that provide no reward or yield punishment. Constructivists' strategies have been used for many years as a learning strategy in science. It is an approach to group work that maximizes the learning and satisfaction that result from working on a high performance team.
In relation to students taught conventionally or with teacher-centered lectures, constructively taught students tend to show higher academic achievement, greater persistence through graduation, better high level reasoning, critical thinking skills, deeper understanding of learned materials, greater time on task, less unruly behaviour in class, lower levels of anxiety, motivation to learn and achieve better and also, ability to view events from others.
Background of the Study
The level of scientific attainment of any nation is an important index for measuring its level of development. Opara as quoted by Ajewole (2006) opined every nation craves for science and technological, advancement which can be achieved through the medium of education. Science is a term used to describe organized knowledge that is based on observation and reasoning 2003). Man's enquiry of his environments lead to the study of science and other scientific related studies that provides answers to all questions, lead to wonderful discoveries and inventions that make life easier and gives us a better understanding about our existence. Science is better described as a key element of this modern world according to Meichtry (2003) .
Biology is one of the science subjects taught in the secondary schools and research works discovered that students do hot perform well in external examinations like WAEC, NECO, NABTEB, because of the chalk and talk conventional method used mostly by teachers. The researcher used constructivists' learning strategy in order to improve students' performance in external examinations. Constructivists' strategy is a form of learning which is a term for various small groups in which students work together in order to maximize each other's learning (Johnson and Johnson, 1994; . Numerous studies showed on constructivists' learning have shown the promotion of perspectives, positive and more supportive relationships with peers, positive attitudes towards subject areas and high self-respect or esteem are learnt.
It is a student-centered approach and a total shift from the teacher red conventional or traditional approach of teaching. The teacher is a facilitator in a constructivists' class where classroom activities are organized so that students can interact with and learn from each other as well as the teacher and the world around them. It is an arrangement in which students work in mixed ability groups and are rewarded on the basis of the success of the group as a whole (Stavin, 2000) . The students therefore are able to learn more of what is taught and retain it longer than when the same content is presented in other instructional formats. Constructivists' learning has been found to improve students' performance (Hagen, 2000; Paulson, 1999) , increase students' motivation (Paino, 2001) , students' social skills and increase students satisfaction (Lord, 2001) . Constructivists' strategy enables students to interact among themselves exchange ideas compete and make use of all the five senses. It is purely students centered and a total departure from the teacher-centered conventional method.
Therefore, it is very important to allow students to reflect their own ideas, prepare an environment giving them a chance to discuss their learning with other students and their teachers (Sagam and Millar, 2006) . Teachers must do more than just teach the students a certain body of facts, they must direct students to have the ability to become increasingly self dependent, self directed and depend less on the teacher.
Conclusively, the main focus of these strategies is that by participating in constructivists' style, students are able to learn I concepts, processes and resented in material while working directly under the supervision of the classroom teacher who is the facilitator.
Statement of the Problem
The study of science instills in students' diligence, perseverance and observation with the learners. Biology education enables the learners to acquire problem-solving skills that provide ways of critical thinking and inquiring which help them to respond to widespread and changes in health, climate, technological development and advancement plus economic growth in the society where they live thereby improving the standard of living.
The teaching and learning of Biology which has over the decades yielded poor result has been attributed to the ineffective strategies adopted in the teaching of the subject which results into rote learning, parroting of unfamiliar ideas, regurgitation of facts, with the indication that such instruction strategies have not been adequate at improving students' achievement and retention.
Therefore, it is necessary to know the effects of constructivists' learning strategies on students' achievement and retention in Biology in the area of arthropods because it was discovered that students performed poorly in this aspect of Biology.
Research Questions
i. Are constructivists' strategies more effective than conventional method of teaching arthropods? ii. Do males perform better than females when taught arthropods using constructivists' strategies?
Research Hypotheses
The following null hypotheses were tested at 0.05 level of significance:
i. There is no significant difference between the mean score of the students taught arthropods using the constructivists' strategies and those taught arthropods using conventional method. ii. There is no significant difference between the mean scores of male and female students in Biology achievement test when taught arthropods using constructivists' strategies.
Design of the Study
The study employed pre-test, treatment, post-test and retention quasi experimental factorial design 2 x 2 x 3. Intact classes were used where students were randomly distributed into constructivists' and control groups.
Population
The population of the study consisted of all Senior Secondary School Class Two (SS2) biology students in Ondo State which are co-educational schools.
Sample
Two schools were randomly selected from the list of seventeen secondary schools in Owo Local Government Area of Ondo State purposively. A total number of one hundred and sixty biology students were selected for the study. The sample consisted of male and female students. Eighty students were assigned to the constructivists' method of instruction in the first school while another eighty students were assigned to the control group. Each school has two intact classes of 40 students each totaling one hundred and sixty students.
Instrumentation
There were research instruments designed and used by the researcher. These are: 1. Biology Achievement Test 2. Teacher's instructional guide on constructivist strategies 3. Teacher's instructional guide on conventional method. The instruments were examined by experts in Biology and research supervisor that gave it a face and content validity. The instrument was trial tested by Kuder Richardson Formula KR 21 and a reliability coefficient of 0.6 was got.
Procedure for Data Collection
The researcher took permission from the principals of the schools before the field work. Biology teachers and the SS 2 students to be used for the study were identified in the two schools. The researcher trained participating teachers in the different schools. This training lasted for two weeks. This training helped the teachers involved to acquire necessary competence to carry out the work assigned them in order to achieve the best result in biology. After training, students for the study in the two groups were given pre-test by the researcher and the trained teachers at the beginning of the lesson from the questions contained in Biology Achievement Test (BAT) development by the researcher in order to have a feel for the existing knowledge on the lesson subjects. During this introductory assessment, a seed was planted for the eventual assimilation of new knowledge and its association with existing knowledge. Problems of the students were diagnosed and remedied and the result of the BAT was used, to split the students into two groups. The teachers taught their classes for six weeks for both the experimental and the control group. Six hours per week were used to cover the topic on Arthropods. After treatment, the post-test was administered. Retention test was carried out two weeks after the post-test. The data derived from the study were analyzed using descriptive statistics, Analysis of Covariance (ANCOVA) and Multiple Classification Analysis (MCA).
Method of Data Analysis
Descriptive Analysis was used to analyze the data collected for both experimental and retention tests while Analysis of Covariance (ANCOVA) and Multiple Classification Analysis (MCA) statistics were used to test the hypothesis at 0.05 level of significance.
Data Presentation and Results
Research Question 1: Are constructivists' strategies more effective than conventional method of teaching arthropods? Figure 1: Graph showing the achievement mean scores of students exposed to constructivists' strategies and conventional method in Biology Table 1 and Figure 1 showed that the pre-test mean score of students exposed to constructivists' strategies is 13.56 while mean score for those in the conventional group is 6.91. Their post-test scores are 45.89 and 18.49 respectively. It implies that constructivists' strategies constituted a better strategies for enhancing better achievement of students when taught arthropods in Biology than conventional teaching method. Research Question 2: Do males perform better than females when taught arthropods? 
Fig 2:
Graph showing achievement mean score of students taught arthropods using constructivists' strategies by gender Table 2 and Figure 2 revealed that male students in the constructivists' group had a mean score of 14.63 in Biology before treatment while their female counterpart is 12.23. After exposure to constructivists' strategies, female students have higher mean score of 46.54 compared to male subjects with post mean score of 45.33 implying that female students performed better than their male counterparts when taught arthropods using constructivists' strategies.
Hypothesis 1
There is no significant difference between the mean scores of the students taught arthropods using the constructivists' method and those taught arthropods using conventional method. Table 3 showed F-cal (368.112) is greater than F-table (3.89) at 0.05 level of significance. The null hypothesis was rejected, therefore there is significance difference between the mean scores of students taught arthropods using constructivists' strategies and those taught using conventional method. To determine the effect of the treatment on mean scores of students Multiple Classification Analysis (MCA) was used. The result is presented in Table 4 . Table 4 showed that students exposed to constructivists' strategies had higher adjusted mean score of 39.31 compared to their counterparts in the conventional group with an adjusted mean score of 25.09 implying that constructivists' enhances students achievement in Biology.
Hypothesis 2
There is no significant difference between the mean score of male and female students in Biology achievement test when taught arthropods using constructivists' strategies. Table 5 showed that F-cal (3.88) is less than F-table (3.92) at 0.05 level of significance. The null hypothesis is not rejected. Table 6 showed that F-cal (3.440) is less than F-table (3.92) at 0.05 level of significance. The null hypothesis is accepted. Therefore, there is no significant difference in the mean scores of the high, medium and low scorers in the retention test when taught arthropods using-constructivists' strategies. Table 7 shows that F-cal (.621) is less than F-table (3.89) at 0.05 level of significance. The null hypothesis is accepted. Therefore, there is no significance effect of constructivists' strategies and the conventional method and scoring levels of students on the retention mean scores of students. Similarly, the main effect of scoring level on retention mean scores is not significant at 0.05 level (F = 0.723, P>0.05). However, treatment has significant on retention mean scores of subjected (F = 55.917, P<0.05).
Teachers should therefore improve their instructional approach because it can easily be manipulated to bring positive changes in learners than other factors like ability and intelligence. According to Olulonyo (2010) , teachers should improve their teaching methods in order to enhance better understanding among students so that their interests could be aroused.
The constructivists' strategies were found to be more effective than the conventional methods with regard to achievement and retention in biology in the area of arthropods. This conforms with Duyilemi (2005) who found that students taught pollution in Biology with constructivists strategy performed better than those taught using conventional method. Constructivists' strategies lead students to know that acquiring real knowledge is better than rote learning that can be easily forgotten. It helps students to contribute their own idea to learning and this shows that their minds are not totally empty and vacant.
From the results obtained, male students performed better than female students taught using the constructivists' strategy though the difference was not significant. This conforms with Ezirim et. al. (2006) who observed that gender ficant influence on science.
The findings of the research call for more innovations by science teachers because of the importance of science especially Biology to humanity. Science teachers should be ready to adopt modern strategies of teaching in Nigerian secondary schools.
In addition, constructivist strategies help to instill confidence in the students and remove the fear of poor performance. However other teaching methods should also be added in order to improve teaching and learning processes in Nigerian secondary schools.
